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© C2edfi^ systesa. 

© Ksjtd-fteM gfttyocftst portable medical (Bajr 
nosfic sys&em for cftscfsrtQ ircsasurentsist of bfiood 
G^JgJucosa, urea n&repn, tonegWn, b£ood compo- 
^nanfls or oftsr body quaB&s. Ths sysSem fadudss 
^>thG enQSQsmant of g <Bspos£&$ rtssto or tence 
(SDpioba pacbega trf£ch c&ries a chsmtori nsajjant 
^sirip acch as btocd reacting chemistry. The system 
UtocSulea a psa struck hsvtng a visusJ readmit, a 
microcomputer, and pftotossnsing drodfiry itffich 
measures the cheap of color of fl*a btocd reading 
©chantfsSry c3 tha (flgpossbte pjobs pacte(ga. Ths psn 
fSt,^so Includes a spring srangsmait tar ccSuaSitg a 
(ULjneedle or fence into foa skin for tasferring tetrod 
from a ftnpr cr other area to fits cftamica! reagent 
s&tp. A <£&3ios£b& preba structure pscbsga includes 


configurations tar transferring of tte blood to the 
raagsnt strip or Sfcs re&gsrti strip to tha Kood. The 
pan can also craste a vacuum about a timo psriod 
that to nasCs is penelra&tg tha ^dn. Tho system 
tndudss a wfflceilon sequence of the etecfttrrifcs, 
the chsmisby of an unusad disposable probe psdt- 
age, tha pTesartce of blood ssnpia and multiple 
readings to avere$a reailts. Tha systsm can also be 
prav^ted tffifa provisions tor s&trb^ a plurality of 
recdtogs. comjnuniceSr^ with a parsons! computer, 
and co ztt m an ctom and c&mo to indicata time 
partodstar btood ssn^ng. 
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BACKGROUND OF THE IWVWTtON 

1 • RsM <gj Jhg Irrasntron -The present Invention 
pertains (o medicd system for &mp3ng and ana- 
lyzing blood or any co mpo n& fl te of the Wood for 
specific readings es to quafiftss of the blood. Grts> 
specific us© of the present inven&m is for sensing 
to accurm&Son of blood glucose for diabs&cs. 
The system is a porta&Ja, pocbat-ske, battery op- 
erated, diagnostic system for dsflscttan and mea- 
surement of blood qualifies or of other pedeSer* 
mined Qualities* 

2. Dgsain&m si M gfe; M * art btood 
glucose devices have operated on the principle of 
tearing Wood from an btdytfdua) by a variety of 
methods, such as by rtesdb or iartca. An incfividiai 
then ted to cost a paper strip carrying chemistry 
ifriih the blood, and Insert the blood-coated strip 
into a blood glucose meter or visual co mpa j fe on 
aggnst a color standard. There are numerous 
blood glucose meters on the merfast, but are instru- 
ments which consume spsce and asr© not poo* 
testable. The instruments u&nDy have to be carried 
in a large hamfoag, or an ImfividueTs briefcase, or 
left home ©jch as to the b&frreom or the bed* 
nuuii. 

Furirtsx, the prior ct medical apparatus for 
sensing blood glucose required that ©i individual 
hsva separately avafeKe a needle or isnce for 
atfrac&tg bleed feom fie in^vtdual, strips carrying 
blood chemistry for cra&Strtg a chsmJcai reaction 
wHh redact to the blood gtucoss end changing 
coior, and a blood glucose rrtsSsr for reading the 
change in coter in&aSrtg fits blood gfooose level 
The level of blood glucose* when measured by 
glucomster, is read from a strip csrying the blood 
chemistry through the welWuiown process of 
ftsctomaters for glucose oridatfon. 

tordtDi/rBEg^a strip systems ttea are now 
available on the market have multiple sequenSal 
eteps thct the patient must foltaa aft esact time 
intervals. Each step is subject to error by the 
patient Ae in most monitors, it is the patient's 
responsWy to pertaScsfy caisrate the monitor 
against tsuscm color standards; va&date the efficacy 
of fltsfr reagent strips and technique by immersing 
the strips in a control sotuftm of ts\cm glucose 
content; and, then comparing fits cotor change 
visually agaSnst the cofor sMrd or by using a 
calibrated monitor. 

In the prior art, the procedure for obtaining 
accurate re&iKs from the time a drop of btood is 
placed on a reagent strip pad to the time the pad 
coSor change is read in the monitor Is as fbHo&s. 


The pattent must s&& htmseSfherself with a lancet 
A drop of blood must be squeezed to the surface 
of the ^stn. The drop of blood must then be care* 
fuDy placed on the reagent pad, mattng sure to 

6 cover the pad ccmpletefy and the pad must never 
be touched by &e finger of the patient to prevent 
contaminate!. Once the sample has been appfied 
to fits surface of the reagent pad, the pattent must 
press a timer on the monitor. At the end of the 

io timing, the patient must wipe, blot or wash the strip 
off. using a careful technics. And for most strips, 
the parent must place the reacted reagent strip 
into the monitor, end press a test button or doss a 
hatch to obtain results. Prior art commerciafty avatt- 

Y5 able comparable reagent strips or monitors require 
operator intervention in a prescribed sequence at 
enact time intervals. The prior art is subject to 
operator oror, sequence, timing, &td technique 
errors. The prior srt reagent stripe are ateo subject 

so to ccrrtemiraflon which mU accuracy of mea- 
surement 

The present invention overcomes the (Ss&dv&t* 
tages of the prior art by providing a hand-held 
pocfaetebte met£cal system which includes an at- 

23 techabk disposable probe pactego carrying a 
cftamicsi reagent chemistry for scrtracting blood 
from an imSvldug, defivering the blood to the blood 
sensing reagent, or vto versa, in the disposable 
needle package, and resuf&tg in a readout of a 

so (eve! arch as blood gSucose. The system irtctadss 
a mScrccompuEsr which is software controlled by an 
internal program and, of course, provisions can be 
provided for external p rogramm ing of the rrtao- 
comput^. The computer controle aQ timing furcc- 

39 tiofts thereby e&nirs&ig human error. The medical 
system can atsb assume a rectertguter shape and 
include a sOdabb (Ssgnostlc pofrti for m^uring 
any fnedstermirted quantity v&tixh ^uses a 
reagsnt strip reaction 

SUMMARY OF THE INVENTION 

One general purpose of the present invention 
is a portable, shfrpoctssfr-siza, b&terytopsrat&d di- 

48 agnostic d&vtce/system for use by health profee- 
steals andfer lay r^tlente for the detection and 
measurement of certain selected chemical agents 
or substances for fits purpose of cfegnogs and/or 
treatment of tfse&se. The appScation is not re- 

S9 stricted to use with hum&i bsangs. ft may also be 
extended to veterinary medicine animate, and can 
also have uses In fts agricultural field, such as 
measurement of glucose in grapes in the wine 
industry. One first application is for insuBn dspen- 
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dent and norrinsufin dependent dfabefics for the 
measurement of glucose in serum, plasma, andfor 
whole blood. The particular quantity to be mea- 
sured is gl uc os e through the principles of either 
reflectance, absorption or p otentto me tric by etec- 
tronic circuitry although other quantities csn be 
measured. 

Another purpose of the present invention is Id 
provide a hand-heJd pocketebfe medical system or 
measurement system kxJudiig an engaging <Ss* 
posatrie needte or lance probe carrying blood sens* 
ing reagent chemistry for sensing readngs of the 
blood, such as blood glucose level The medcal 
system is cost effective end simple to operate by 
an individual. The reading, such as en Mrviduafs 
glucose level, is Displayed on an LOT Display on 
the side of a tubular or mcuinjutar Hce pen barrel 
of the medical system which approximates the stee 
of an ordinary Ink pen which can be carried in an 
rrafividuaPs shirt pocket The disposable needs 
probe flftfJ»^oe& can be carried In a corresponolng 
hoRow tubular pencil carrying a piurally of dispos* 
able probe packages for use as noodod. The tabu* 
tar or rectangular structure resembfng a pen cofr 
tains the hand-held pocketabfe morJcai system, 
and the tubular or rectangular structure resembling 
a pencil carries the extra supply of disposable 
noedte s. The pen-and-pencO design provides for 
the utmost peace of mind for the indrViduaL 

Accordng to one embodknent of me present 
invention, (here ts provided a hand-held pocketabfe 
medcal system inducing m ec ha n ical or electro- 
mechanical pen fike structure for ttduflfliig a nee* 
dte in a d i sposable needle or lance probe package, 
and for enabing a blood sample Inside a finger or 
on the finger surface to be transferred to blood 
sensing reagent chemistry, or to blood sensing 
chemistry to be transferred to to blood. The me* 
chanicaJ structure can assume a variety of spring 
flcftictlwit configurations and can further create a 
vacuum far drawing to blood outside of to finger. 
The disposable needle probe package frfcSonaty 
engages onto the bottom of to tubular hand-held 
pocfcetable medical system such as by snapping, 
threading, or to Bee, In place, and is easBy retoes* 
able and di sposab le after a single use. The hand* 
held tubular medcal system Includes photosensing 
electronics connected to a microcomputer or cus- 
tom ittepated circuit not only fx analyzing to 
properties of to blood sensing chemistry in to 
disposable probe package, but also for cfsptayng a 
readout and storing previous readouts. The elec* 
tronics includes a verification sequence verifying 
operaWfiy of to electronics inclu din g sensing of a 
low battery conrJSon, verifying the condition of an 
unused d rsp nsa hl ft needle package, verifying to 


presence of a blood sample and su bseque n tly pro- 
viding muffiple readings to provide for an averaging 
of results. The resut wQI not be dsplayed unfflthe 
fp i affjcati on sequence has been successful 

s sequenced through verification. 

ncconsng n osier emooarmenB or me present 
invention tore is provided a rihpuwflc unit wflh a 
wicWng action whereto wick serves as the tran^ 
port mechanism for to blood. The wick could also 

to serve as to sterifty barrier for a sterilized 
needfe/lance. The wick can be at an angle to file 
needteAance and provides for ab sorp ti on through 
to wick material. 

One significant aspect and feature of to 

rs present invention is a hand-held pocketabie medi- 
cal system or measurement system referred to as 
a -Med Pen* or a "Med Pen Mosquito" which is 
used to extract a blood sample from to body, 
subject to sample to chemical anayfeis, and da- 

20 play to resufts to the MMduaL A dsposaUe 
needs pac k age, referred to as a "Mod Point* car* 
rles to blood sensing chemistry consisting of a 
reagent strip, as weS as to needte either for de- 
fverfng blood to to chemistry or for causing to 

25 chemistry to be defvered to to blood. Akffiona! 
di sposable needle packages can be carried in a 
conssponding structure similar to Jhat of the jnedk. 
cai apparatus referred to as a "Med PencL" 
Another signfficant aspect and feature of to 

so present invention is a pen Eke structure which is 
mechanical, and actuates upon a pr e deter min ed 
amount of pressure being exerted on to skin of an 
indMduaTs finger. Upon this pressure being 
sensed, to needle wB be actuated down throuQh 

25 an kxfividuafs skin far to subsequau result of 
enaDsng a dkoo sample 10 oe taken ran wain 
to finger or blood sample to occur onto surface 
of the finger, hi an alternative, a button can be 
pusneo anuanng me prooe no tne ssbl 

40 A further significant aspect and feature of the 
present invention Is a hand-held pncfcetabla medi- 
cal system referred to as "Med-Pen Mosquito* 
which win provide blood g lu c os e readings where 
to ufeuosab te needte probe package cantos 

45 g far o sn on i ff n 10 or Bob chemistry, whereby once 
to blood undergoes a coiorometric or paten* 
fiometric action prop orti o nal to to blood glucose 
concentrator!, electronics through to r e fl ect an ce 
colorimeter provide far subsequent processing of 

so to photosensing of to blood chemistry for dfe- 
ptayihg of to resufe on an LCD display. 
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A further g ggnSficsnt aspect end Gesture of to 
present invention id a hand-held pockefcte metfi- 
csl system which can be tdftzed fay an irafivfrfoa) 
and on}y requires the engeggment of a disposable 
needle praba pasteup, subsequent ectustion of Efts s 
apparatus causing a subssqueni tiS^&y on a visual 
readout for the desired measurement 

Another sgniftcsnt aspect and feature of to 
present invention is a measurement system which 
utffiaea a sSdsble disposable tfegnosfic point umt to 
The diagnostic point imft carries a spring 
lancefaeetile and a transport mechanism for trans- 
porting a fluid 07 Bquid to a recent ssrtp. 

Kfe^ng thus described embedments of to 
present invention, it is a principal object hsreof to rs 
provide a pocfcets&e medico sysSsm, induzfing 
dispose needle pgcfcapes. which carries blood 
ssnsing reagent chemistry vtfdch engage thereto 
providing a si&ssquent readout on a visual display 
of a quality of the btaod. to medical system can so 
be broadly extended to a sys&rri for measurement 
of a quantity of a subsisted in a particular Add or 
material end is not to be construed as strictly 
United to medical applications, as to system can 
be used in industry, agricultural, or even veterinary as 
environments* 

One object of the pres&nt invention is to pro* 
vide a tsrtcHieid pirdfftfflhte' ' medical " Agnostic 
system denoted as a ft£sd-Pen ££osqui£o, dtepod- 
abb medical probe as nse£e postages referred to so 
as Mod-Pomis or fc&d-Probes ttftfch engage onto 
to ftfled-Pen, and a hollow tubular p&tcfl referred 
to as a t£sd-Pertcfl for carrying extra disposable 
needle ftlsd-Point padts^es. The disposable ne^ 
<£3s pacta gee carry blood seising chemistry or as 
chemistry for sensing components of the blood for 
qusBtiee such as glucose tevel Otter <5us3ties of 
any substance ccn also induds urs® rcttrogen, he* 
mogto&n, alcohol, protein or otto quaHSas of to 
blood or in ofltsr asides stch as agricultural pro* <sd 
duc t s , food, etc 

Another object of the present invention is a 
(U9ed*Pen which is a reusoabSe dsvics containing 
the electronics and software programming, me- 
chanical apparatus, bafiery{$), senses), and re* 4s 
lated circuitry to! cmsa to functional operation to 
be performed. The fcted*ram or &fled-F?obe is a 
disposabl e device containing e needletawo to ob- 
tain a blood s&ftpSa, typicafly from a person's 
firmer or toe, and a chemical reagent that resets so 
with to pres e nce of btood as a function of to 
amount of flSuoo se present in blood. The chemical 
reagent is seated inside to ftfied-ftdnt probe hous- 
ing or ins&s a specific housing for the chemScsl 
reagent obviating the effects of contamination (tan gs 
fingers), moisture, and Bght, thus improving accu- 


racy end precision of measwement by stsbiQzing 
to oxidation reduction or chemical recction of the 
reagent prior to use. The seneorfc) in to ft£ed- 
Pen/Pdrt system measure/detect via co lo rom e t ric 
andAv potsntiorosJric and/or absorption artayisis of 
to amamt of glucose present This analog data is 
converted to a digital readout tii^&y quantifying 
glucose in miSgrsms psr dedOter (mg/dl) or 

mom. 

An additional object of to present invention is 
a ssttamtained automatic system. Once the ftflsd- 
Pen/Poinl is depressed against the finger (or other 
ansa), no further o pa r a te r intervention may be re- 
quired deponding upon the specific embodiment 
AD operations and performance of to system are 
performed automatically and 

mschanically/elecSrojilcfiBy in the pmper sjqusrtce. 
Accuracy and precision of to measurement is 
enhanced bec aus e errors due to operator Inter- 
pretation, operator technique, timing of events, and 
are thereby removed from operator control and 
influence due to automatic operation. Pressure of 
the system against the stdn surface of a predator* 
mined amount based on spring constants or other 
predetermined conditions automatically starts to 
system and &squsnces the op&ations dependent 
upon the spsdftc ttnbodiment 

Stffl another oi^d to present imreniionis a * 
medical system which is software based and soft* 
ware intelEgsflt The system is seifceattbreting 
through confro) commends by the softw&d. 

A sdB fcrtor object of to present invention is 
a measurement system with a sfidate disposeble 
diagnostic point the measurement sy^em in- 
dudes a slSdabte sstf^ocWng hammer, a pu^i but- 
ton, release button, and a taffisry carried in a top 
compartment 

DESCRIPTION OF THE PREFSWH) BvBOOh 
MBJTS 

Other objects end many of to ettsndent ad- 
vantages of the present invention wiQ be reacfily 
apprecteted as to sam» becomes beHsr under- 
stood by reference to to following de&led de- 
scription ftfcsn considered in connection vffli to 
accomjmying drawings, in which Oke reference 
rtumer&le designate filto parts throughout the fig- 
ures thereof and whereini 

RQ. 1 illustrates a (dan v&? of a hand-held 
podtetabie medlc&l system; 

FIG. 2 IRusfrates an obverse view of RQ. 1; 

RQ. 3 illustrates a plan view of to system 
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operation; 

R& 4 HJustrates a cross-sectional view of a 
ftst embodiment; 

s 

FSa 5 nusirates an eiecmcai schematic 
block diagram; 

FK3L 6 ilustrates a aoss-secfiorrt view of a 
second embodiment; io 

RQ. 7 I Oustrates a cross-sectional view of a 
third embodiment; 

H06 iterates a cros^secttonaS view of a is 
fourth embodiment; 

BQL 9 ©ustratBS a cro&cec&onal view of a 
fifth embocfiment, a capillary action medfcaJ 
system; 20 

RGL 10 Illustrates a sectional view of a first 
mecBcal pomt embodiment; 

Hd 11-12 Olustrato sectional views of a seo» 25 
ond mecBcal point ernbodfrnet* 

RG. 13 fltustrates a secSonal view of a third 
medical point embodiment; 

so 

Ra 14-15 HiustratB a sectional views of a 
fourth mecffcal point embodiment; 

Ra 18 flksstratss a plan view of a system 
safrcaforaffngrnertcalpotrt 35 

Ra 17 fflustrates a sectional viewofamedf- 
cai probe wim seffcontatoed optical sensors; 

RG. 18 is a flow chart of blood transfer to m 
the reagent stripe 

Ra 19 fflustrates a perspective view of an 
embodiment of a measurement system with 
a disposable dognostic point; 45 

Ra 20 illustrates a secSonal view of the 
diagnostic point embodiment far the system 
0fRai9; 

so 

Ra 21 Bkistrates an end view in partial 
cross-section of the dagjusOc point; and, 

RQS. 22a and 22b are a system perfor- 
mance chart gm 


Ra 1 ikistrates a plan view of a hand-he*) 
podcetaUe medica! system 10 and a dfep os abfr 
mettical probe with a needle or lance 12 or the to 
carrying blood sensing reagent strip chemistry, al 
of me present invention. The hand-held podctfatte 
merJceJ system 10 includes a tubular cyGndricaJ 
pen Bee member 14 and a dp 18 affixed to the top 
of the tubular member 14, The cfisposable medteaJ 
probe 12 is a narrowing cyinder, and engages into 
the cyfinrJricaJ member at location 14, as faster 
described in detaO. A visual electronic readout 1& 
such as an LCD or the Bee, inducing a pbrafty of 
cagBs (fispteys numerical cptafSes of the blood, as 
later deserted fin detafl. 

FKI 2 illustrates an obverse plan view of Ra 
1 hefcrfng an instruction panel 20 which can be 
affixed to me cySndrical tubular member 14 of the 
system 10. 

Ra 3 iustrates a plan view in perspective of 
the hand-held pocketable medical system 10, and 
adsposablemedk^probe12disengaort 
use and after use. Extra disposable mortal probes 
12 can be stored in a hoBow tubular pencil ike 
cyfndrfcal member 20 which would resemble a 
pencil Eke structure. 

Ra 4 ffiustrates a cross-sectional view of a 
first embodiment 30 of the medfcaJ system 10 prior 
to finger engagement The embodiment 30 in- 
cludes a casing member 32 which is a pen like 
tubular cyindricaJ member, and a core portion 34 
disposed therein. A butlon member 36 Includes two 
dowrrwanfly extendmg members 38 and 40 al- 
though me button action could be side actuated 
accortfingly. An outer spring 42 is disposed bar 
tween members 38 and 34, and an Inner spring 44 
is (fsposed between members 34 and 40. The 
outer spring 42 is held in position by members 68 
and 70. The inner spring 44 is held in position by 
the lower member 72 and the top of the button 38. 
Member 74 furmer Imfts travel of the button 36 in 
an upward manner and member 75 fmBs travel 
downwardly of button 36. Latch 78a and 78b pro- 
vide for securing of the d to ph rqjm housing core 
4a Latches 47a and 47b are disposed at me lower 
portion of me ctorniwardry extending member 40. A 
tfaprvc^m housing core 46 positions m a notches 
48a and 48b in core part 34, A diaphragm 40 fits 
over me diaphragm housing core 48. An LED SO 
and a phctotransistor 52 mount in an adjacent and 
opposed relationship' wrft respect to each other on 
ti» wads of tite <£aphragm housing core 48. The 
LB) 50 and photoUaaisto 52 connect to an eteo 
tronics unft 54, as later described in detafl. The 
electronics unrt 54 is powered by a battery 56 held 
in position in battery housing 58 by battery id 6a 
A visual dspby, such as a LCD display 62, post- 
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Sons tn a LCD hou&tg 84 end is hsSd therein by a 
dear vising Cans The disposable nse£e or 
lance package 12 includes a nested GO, & prate 
EE© supporting structure 62, and a reagent strip 84. 
The strip 84, white shown tn a horizontal configura- 
tion, can be in otor configurations such as vertical, 
etc. Release tube 0 pottos in to lowar portion 
of casing 32 and engages to innsr surfaces of 
Isichee 78a and 78b. 

FBG. 5 inures an efecarfca! schemed Mode 
cfiegram 100 cJ to electrical drcufory for to 
e&ctaHttscha&al stntfure of RQ. 4. A micro- 
computer 103 or cus&m integrated circuit controls 
operation. A crysisl 104 provides to dock signal 
to to microcomputer 102. A start snitch 103 is 
rch rated upon the pressure of the disposable nss° 
die 12 aga!nst to stdn tough presswe. An opsr- 
agonal amplifier 1QS takes m analog signal through 
to an A/D converter 110. A controller 112 controls 
power to the op smp ICS and tfo§ A/D conusrtor 
110. A p&zo e&cirlc cftming transducer 83 is 
contracted to an interns* dock of to microcom- 
puter for chiming at preset tees for msdScal read- 
ings. Stitches 88a and 8§b est to time. A psr» 
sonsJ computer 114 cot connect by .a cable 116 to 
a plug 118 Sot cu tp u S Bn g stood readings. A recall 
switch 12) recaSs e^^prevJci^rEsaftg as to 
• switch is dapres&sdT A* votes synthesiser can also 
st&to the nssdlng, to time, and die cfejy. The micro- 
computer stores software to vsxfiJy to etedn&ccs, 
wsjify the caBbrsficn procedural ^sps, end controls 
to msssuring oS to quaBfces as pretfsteraned by 
to software command. A powsr nafse up switch 
or pftotoswitch 124 turns on to e tectmnfcs when a 
probe 12 is inserted info to pen 10u 

C^ODE OF OPERATION 

The opsrsta. of to temHieW portable mst& 
cal <S@gnos3c system 10 will now be described in 
dsSsQ, potatety with t&S&r reference to sensing of 
gl ucose fur an insulin type of <Sabstic individual. 
This is by way of euample and for purposes of 
iRi^maon only and not to be construed as limiting 
of to s&udure or mode of opsreScn of to present 
irifc&ndion. 

Putting button S3 loads Inner spring 44. The 
push button 36 tocSts in ptece by tetch 47a and 
47b. D&pftragm 48 is thereby compressed. By 
pu&ting to rsleass tube 83 upward with an Individ* 
ussTs finger, from which biootf sampSe is to be 
tauten, te£c3i 78a and 76b ass opensd. and core 34 
is forced downwardly by action of to irncsr spring. 
Downward moransnt of oore 34 loads outer spring 
42 and drives to diaphragm housing core 43 with 
to probe 12 and needle 80 downwcntfJy. Weedle 


80 punctures to finger. Action of core 34 opens 
latch 47a and 47b so tot push button 36 can 
return to its rteutrsj position by besng forced up- 
ward by inner spring 44. Outer spring 42 coaxial to 

s inner spring 44 ton can push core 34 upwardly 
which releases to disphragpn 48, and creates a 
vacuum in effephragm housing core 46. The vacu- 
um draws b&od up from ruptured capillaries in to 
finger through to needle 80 into to probe 92 

ro whereupon to Uood wets the reagent strip 84. 
Further upward movement of core part 34 puQs to 
diaphragm hou^&tg core 46 upward so tot probe 
82 and needle 80 retract from to finger. The 
dkphregm housing core 46 is ton locked in place 

is by to latch 76a end 78b, all mechanical action 
ends, aid aO elements em in a neutral position. 
The blood sample on reagent strip 84 is pmosesed 
by chemical reaction tostds reagent strip 84, and 
ooSor change of str^> is read by reflection of fight 

ao from LED 50 to to photoaranaistDr 52. Tha signal 
is proces se d in electronics of FIG. 5 as laser da- 
scribed in dets3, and converted into a numeric 
value subsequently displayed on LCD 62 which 
reflects to glucose level of to btood s&npts. The 

ss disposable probe 12 is removed ton the device . 
by pulling of to pmba 

Further opsrato) of to system is now de- 
$8fo&L A ussr sttechss a Med°Point probe' 12to~* 
to ItoWsn sysSsm 10 wttch accompOdtss too 

s> fur^Bons. The first is to tod-Pen and tod-Point 
are- engsged and made ready for use. The second 
is to sensor(s) can sense predefined color 
bandsferess tocatsd bi^de R/ied-PcJnt as to psn 
and point are mated, thus automatte&Qy caSvating 

ss through an electronics algorithm In the software. 
This self cs&braSon ensures accuracy of me&aire- 
msnt before each use; e&mtates to need for 
opsrEtor i n tervent i on and operate? induced error, 
vsnJ^ tot to cftsmJc&l recgant in^de ^ted-Point 

40 is to attract coior t unrcocted; and, cau^3 1he 
ftCa^Pen to provide a visual andter audfete alarm if 
to calltnatton °acce^nce criteria 0 in to software 
ts not ^tisfied. 

The user places E£afcPfcn/Pdnt on one's finger 

<s or otor area from which btood simple is to be 
teten. The vssr pushes down ate end of Med-Pen 
and hoSds down until a tactile re^onse indicates 
ftted-Pen/Pofai may be removed. The tactile re- 
sponse may be In various forms azch as mechani- 
se cal c&± from detent acta or even an audibte 
beep* 

^sd^en/Pofnt performs aO operations in to 
proper seQusnce and does not require u^r Enta> 
vsnto. A blood sample is transported by vacuum 
ss andto capillary action to to chemscal reagent, 
snd/or chemical nasgsnt is treisportsd to to btood 
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sample on surfeceAwfthin finger or otar areas. The 
vacuum fe created by to mechanical acfion/design 
of components in the Mad-Pen probe. The capfltary 
acfion is created by to physical timenstona! de- 
sign of to Med-Point probe as later described. An 
iiusiiNu ctocfcfiiinsr In the cornputsr is kuudidd on 
pressure being exerted in to system. The chemi- 
cal reagent reads wffli btoodffiucosa The eieo- 
tronfc sensors) can detect cotoriometricaDy and/br 
photometrically to amount of glume present in 
to blood sample by measuring to change rn color 
of to chemical reagent andfor to 
corxfuctn^Smpedance of to chemical reagent 
respectively. The chemical reaction between to 
reagent and to bloortflfucosa is time dependent 
Multiple measurements ate made at specfied time 
intervals as dictated by an interna] clock, tos 
achieving three results. There is improved accu- 
racy due to to resolution of to m e asu reme n ts 
over shorter time intervals rather man a single 
measurement at (x) seconds as in to prior art 
There is improved accuracy because mnffijple me* 
surements can be averaged optionally throughout 
to hfghtar rearfings, etc for Enear or non-fnear 
reactions and/br equations. There is faster re- 
sponse time for operator use; La, one doeant have 
to .wait aOffiOLsecontis for a reading. The system 
takes early readings and extrapolates. The Med- 
Pen system electronics converts the analog data to 
digftal format, and dfeptays a quanfflatfve digital 
readout of glucose in whole blood expressed in 
mgWiorMMOUL 

The accuracy and precision of measurements 
fe furtor enhanced because the chemical reaction 
of to chemical reagent is stabffized. The Mad- 
Point housing or sefrcontained housing for to 
reagent chemistry can provide a barrier that in* 
sulates the chemical reagent from those param- 
eters that accelerate to reaction; Lei, fight mois- 
ture, contaminants tan fingertips such as salt 
fluoride, etc 

The electronics operates on the maat^ i ^ 
cotaro me ter principal where to blood an to 
reagent strip undergoes a coto mm etr ic or poten- 
tiometric reaction proportional to to blood glucose 
conc entr a ti on. The etectate provides verfficaflon 
of to system, to chemistry of a reagent of an 
unused strip, to presence of a blood sample, and 
provides multiple reacings to averse the resufts. 
Several readings can be taken at specific intervals 
shorty after to blood reacts wifri the reagent strip. 
Once two measurements are made at two (fisfinct 
time periods, to slope of to reaction of the chem- 
isfry can be calculated towards determining an 
actual final glucose value. In to alternative, to 
software of the mraocompcriBr can control pre- 


determined samp&igs at predetermined &ne inter- 
vals and average to result to determine to final 
glucose joa^ ^ a pndstomanod time period, 
such as 60 seconds. This improves the accuracy of 
s to final reading* The read ings can also be stared 
and error recafied by a switch on to side of to 
pen, or receded by connecting to pen through an 
irnercor vie cOn g cable to a personal computer tor 
oufputting to readings for specific times on spa- 
re dttz days to a video drsplay or stored for subse- 
quent olspiay or printout 

DESCRIPTION OF ALTBWAT1VE StfBOOI- 
MBTTS 

rs 

RG. 6 iustratBs a cross-sectional view of a 
second embotfnent of a medfcrf pen 120. The 
merficti pen 130 Includes a housing 131, a button 
structure 132 inducing a spring seat 134, a cental 
20 core 136 Including a detBnt 137, a spring seat 138 
and a rating cfephragm 140 connected between 
points 142 and 144 of to core 138. Verfcafy 
inarafiy afigned tjper spring 148 and lower spring* 
148 are between spring seats 134 and 138, respec- 
ts fively. and 138 and 150. Upper fatch 152 mf lower 
bteh 154 engage at point 158. A latch 158 is part 
of housing 131. A push button, extension 160 s*» 
tends downwardly from to push button 132. The 
electronics Include a battery 184, a battery cover 
so 1% and to microcomputer assembly 16& An 
LCD cfisptey 170 mounts to to internal portion of a 
battery cover 168 and includes a dear lens 171. A 
combined optical sensor 172 provides for Bbmina- 
tion, as wen as detection, of the cotor of to chemK 
as cal change, A release tube 174 includes catches 
178 and 178. A probe structure 180 includes e 
needle 182 and a reagent drip 184 and a probe 
houstog18& 

40 MODE OF OPERATION 

Pushing to button 132 downwardly loads 
spring 148 and locks button 132 in place by acton 
of iafch 158 *m detent 137. Air inside button 132 is 

48 pushed out through core 138, to porous reagent 
strip 184, probe 186, and to neede 182. The 
finger tan which btood sample is to be taken 
pushes to release tube 174 upwards, tatah 156 is 
opened so tot loaded stpring 148 can drive to 

a core 136 down which loads spring 148 and toreby 
drives needle 182 of probe 186 into finger. Needle 
182 ruptures capflrarfes in finger. When to care 
138 has moved al to way down, latch 154 dps 
into a detent 151 and releases to latch 152 from . 

55 engagement at point 158. This releases button 132 
which is forced back to to neutral posffion by 
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spring 143. Uprad mossmant of to button 132 
crestss a vaaaim in&da button 132 and to core 
13S by acta of roiling <Sqi&r£gm 140, tot vacu- 
um ton reach ss proba 1S3 and rts&fls 182 
through porous reagent sfrip 184, thus sucking 
M o od from to capiOsries In fits fingsr into tha 
naadk 1(£ through to snobs 183 so as to wsi to 
reagent stop 164. Extension 160 of button 1& 
retrace latch 154 ton detent 151 after a m&ch&ti- * 
cal datey and Ms tima daisy dsfined by (Stance 
bstessn latch 1® and esttens&n 18), ftus releas- 
ing goto 128 which is foced upwards by ^ring 
148 wtnch is ton tocted in ptece by tstch 158. 
This action retracts probe 163 with nssdle 1& 
from fings?. 

Tha blood ^mpSa on to reagent sfsip 184 
reacts tv3h to nsagsnts in to reagarfi strip 184 
end to resuffing cotor change is road by opto! 
ssnser 172, whose stgnds are converted by elec- 
tronics into numerical raedout on display szhich 
rsfiads to glucose lev®! of to blood sample. 
Dtepogtffo probe tatit 180 is ton remowsd from 
dsvtee. 

DESCRlPnOM OF ALTERNATIVE EMBODIMENT 

BG. 7 fllusareSss a cross-sscSonsl vSsw of a 
" fr&tr Stftbotoaja 2Q0J Tha medical psn 200, en 
alternative emta&nsnt frrtfudss a cesfrg 202, a 
spring t&nsionsr 204, a spring 203, a tf&ptosgm 
tensions? 203, a Sspftragm plunger 210, a <fia- 
phregm 212. aS positatsd about a <&$ttrcgm 
hcu&tg co^ 214. Tha embot&nant operates wfih 
a single firing 203, itftich secures bateaan to 
spring tsnskmar 204 and and to <Be$hrapi ten- 
sfertsr 208. A ^da button 290 sscurcs to to 
tiaphragm tentosr 208. Tha ^mng tenderer 204 
taiudas an aita^on 218 gstisrefotg tenwandry 
tora&om. Tha cfephregm tensiorcsr.2Q8 tafcudes 
uppar tatchss 220a and 220b and towsr fetches 
222a and 22£x A reisasa tuba 224 secures at 
paints 228a and 223b to to latches 222a and 222b ' 
and at junctions 22& and 228b. Tha pitto 234 
includes a nesdte 236 and a reagent strip 231 Tha 
eSectronlcs inoluda an opScsJ sensor 240, e&c- 
trance circuitry 242, a bsttery 244 a bsftary 
cow 243, end an LCD (Ssptey 2$* with a cCssr 
tens ^0. 

ftSODE OF OP8W10W 

Tha proba 234, rcssdte 28), rsJsasa tuba 224, 
and ra&gant strip 2& ere a singte (fispossfcia imft 
tfhich is insertad Into to pan 200. Upsrnd thrust of 
estiension 218 at release tubs 224 during insertion 
pusftas spring tan^onar 204 upw^d w«ch to&ds 


spring 203. Tha cfispassb!® urdt 234 toefcs into 
pteoa by action of latch 222a and 222b. Upward 
thrust <rf a finger ton tritich Wood ssnp!aistoba 
taken opans junction and 228b bate^sn r©° 

a laa&a tuba 224 end proba 234 bacauso proba 234 
stops at to fired diaphragm housing core 214. 
Sudden relaasa of to rsbasa tuba 224 drives to 
nesdle 233 into to firtgar rcftare it ruptures cap- 
OlSTias. At its uppar stop, roloose tuba 224 opans 

to latch 220a and 222> on dlophrsgm tansjoitsr 2IS 
which is foroad upward pulling tha diaphragm 
plunger 210 and to diaphragm 212 upward, thus 
cssstfrtg a vscuum InsEda fined cfiaphr&gm housing 
core 214. Tha vtcuum reaches needle 236 through 

75 d^tphragm homing core 214 &td draws blood from 
to §n@ar through to naadta 233 wftich wats to 
r88^ant stsip 238. 

The pan 200 has to be manually removed from 
to fingsr end reset by means of to sEda button 

s> 216. Tha color change of reagent strip 2& is read 
by to optica! sensor 240, ami to ©ketones unit 
242 converts to ccScr Changs into a manericsS 
readout on to di^lay 248. 

s DESCRIPTION OF ALTe^SATIVE B^ODtMBsTf 

RG. 8 iQustrates a cross-sec&msJ vto^y of a 
fourth embodimsnt of a pan ^O'. Tfta {»sn 2§0 ' 
inc£udas a ca^ng ^ a dlaphrspi ptur^ a 

& cS&phrsgm isnslonor 25$, and a <Sg£ftnagm 25& 
Ths tfkgtozgm hou^tg coro 220 supports to dia- 
phragm 250. Uppar latch 232 and tear la&tos 
234a and 234b ssours to to cftaphrsgm tensionar 
^3. A sEdd button SS3 also moimts on to die- 

& phragm tsn^oner. biteroJ to to casing 252 are 
tha eSsdronics 3% a battery 270, a scrssttm 
tettary covar 272, a ti^ptsy 274, such as si LCD 
d^sSay, and a ctesr pSasSc lens 278 inside to 
casing Optical ssnsors 278 connect to to ete» 

<co troiilcs 238. A dSspossbla pro&s 280 including a 
nasdb 2B£ end a retoasa tuba 284 having latch 
dat^tts 2E3a and 2S3> soured to latches 234a 
and 234b at junctions 28& and 288b. A reagent 
strip 3) mounts in to p?oba housing ^2. 

B^ODE OFQPSWnON 

RG. 8 QSustrafiiss to dtaphrc^n ten^onar ^ 
bdng pu^tad doKmscrti, tos deprsssiRg (Sa> 

so phragm ^ Dfephrepi tansionsr 253 locks into 
place by to fetches £3a and Z82b. Proba 28) 
with to nsadte ^ and reSssse tube 284 ere ton 
Inserted and fcsSd In piaoe by tetchas 284a and 
234b. UpOTd tost of to tngar breeks to junc- 

& tion 2^ bstosn to p?tto 280 and to release 
tuba ^4 which qj^osss to nssdb Tha nee- 
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die 282 punctures fie finger rupturing foe cap- 
illaries. At its upper stop, the release tube 284 
opens fie fetches 262a and 262b on fle da phr agm 
tensioner 256 so that by action of the elastic da- 
phtfhgflt 258, the diaphragm tensioner 256 is pusfv 5 
ed bade This creates a vacuum in tie cfiaphragm 
housing core 260 which sucks blood from finger 
through needle 282 Mo the probe 280 where the 
blood wets reagent strip 29a The pen 250 is then 
maruaBy removed and reset by meansof the sfide to 
button 266 before fie next use. The blood is 
chemteatty process ed on the reagent strip 290 
. whose color change is converted fin the electronics 
unit 268 into a readout display 274, Probe 280 wffh 
release tube 284 and needle 282 are held by is 
frtcflonal engagement until removed and dsposed 
of. 

DESCRIPTION OF ALTERNATIVE EMBODIMENT 

20 

RG. 9 illustrates a cross-sectional view of a 
fifth embodiment, a capillary action medcaJ system 
300. The capillary action medical system 300 in- 
cludes a case 302 with a top 304, a knob 306 wfth 
a shaft 308, and a plunger 310 ffis through a hole 25 
312 in die top 304. A button 314 pivots about a 
-point 316 and includes a fetch 318. A lance holder 
320 includes a lance 330 therein. An upper spring 
332 fits between thetop304andtfetopaftte 
plunger 310. A lower spring 334 engages between so 
fits bottom of the lance holder 320 and surface 
336. A probe 340 Includes a capillary duct 342 and 
a reagent strip 344 therein. Optical sensor 346, 
microprocessor electronics 348 and an LCD dis- 
play 350 mount on a board 352. A clear lens &4 ss 
fits Into the case 302. Lftewtse, a battery 356 
applies power to He electronics unft 348 and in- 
eludes a battery cover 35a 

MODEOFOPBKTION « 

Mfotg upwardly on knob 306 loads spring 332. 
and the plunger 310 then locks in place by latch 
318. Disposable unft 340 consisSng of the lance 
330, probe 340 and reagent strip 344 insert into the <5 
system 300. The top end of fence 330 is held by 
lance holders 320. Pushing the button 314 releases 
the fetch 318. The plunger 310 is forced down, 
Wtfing lance holder 320. The lance 330 punctures 
the finger and ruptures capiary Wood vessel By so 
action of the spring 334, fie lance holder 320 
returns immediately to its neutral posSon. retrac- 
ting the lance 330. Blood starts accumutefing in the 
wound channel* and forms a drop on the skin's 
surface which is drawn into capillary duct 342 by as 
capillary action. Blood rests on the reagent strip 


344 and starts the chemical reaction. Color change 
is then read by the optical sensors 346 which is 
connected to the electronics unft 34a The electron- 
ics unft converts skjnais to (fig^ readout d^ 
350. 

ALTERNATIVE EMBOtMMBfrS OF MED POINT 

RS. 10 mustrates a sectional view of a first 
embodment of a medical point 400. A release tube 
402 triggers a mechanism In the system 10 which 
drives a needle 404 into toe finger thereby ruplur* 
ing capOfery blood vessels. The Wood whfch accu- 
mutates in the wound channel is drawn through file 
neede 404 into a probe 406 by a vacuum gen- 
erated in the system, and subsequent onto a 
reagent strip 408 which can be porous. 

RGS. 11-12 Dkjstrate a sectional view or em* 
borJments of a medical point 420 having a release 
lube 422 which is triggered by tie system which 
drives the needle 424 into fin finger, flereby rup- 
turing capffiary blood vessels. The neede 424 is 
fim retracted tafiwey in order to aflow file blood to 
accurmfate in the wound channel and to avoid 
being obstructed by the tissue. The blood wNch 
accumulates in the wound channel b then dawn 
ttvough the hafiway wffiidrawn neede into fie 
probe 426 by fie vacuum generated to the device 
and onto fie porous reagent strip 428. 

FK3. 13 frustrates a sectional view of a third 
medical point embodiment 440 where the needle 
442 includes a side trie 444v The neede includes 
a side hole which provides that fie blood can be 
drawn despite a pnt enfi a t y plugged tip of the nee- 
dle such as by skin or fiesh. 

RGS. 14*15 illustrate sectional views of a 
fourth medcal point embodnem 460 where a nee- 
dte 464 Is encbsed by a side guide tube 46a The 
side guide tube touches the surface of fie finger. 
After puncturing the finger, fie needle 464 is fufiy 
retracted m fie guide tube 466 and blood is drawn 
in through the guide tube and fie neede as fifes* 
trated in RG. 15. to fie alternative, a fence can be 
ufifized In leu of the reedte of HQS. 14 and 15. 
The fence can even include a side hole to act as a 
carrier for carrying the blood in the side hole of the 
fence. 

Ra 16 Dtostrates a plan view of a sefrcafibra- 
fion medcai point which fnctodes automate caGbra- 
fion strips for the optical sensors and microoom- 
puter in fie system. The medical point 500 in- 
cludes color strips 502. 504. and 506 about a 
probe housing 508, Color strips 502-508 have de- 
ferent shades of grey which refect flwee defined 
levels of glucose in fie blood tor purposes of 
caEbration. During insertion of fie Med-PoM, the 
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color strips are read by an optical sensor unit 514. 
Sigji&Js aro coupted to the isotonics unit for csS- 
brstfon of tha &&d°Ptfm 500 prior the Wed-Point 
reaching its final position, in the final position, to 
sensor 514 reads to strip 510, ttftich is impreg- 
nated with blood through tha needle 512. 

FIG. 17 ifiustrsfes a section vfcw of a mescal 
probfip 540 including an optical ssnsfcg unit 546 
with contacts 550 and 152 mounted in a probe 
housing 542. A needle 544 connects to the nsegent 
strip 548. Tha optica) sensing umt 548 roads tha 
reagent strip and provides electronic information to 
the fcfled-Pea device. The metallic contacts KEO and 
552 connect to sensing device to the efsctronlcs 
in to Me&Pen. The entire umt is considered dis- 
posable based on tew cost of volume integrated 
circuits. 

One aftBmatlvs embodiment of to present In- 
v&ifion is that the blood chemistry can be por- 
tioned at to site of the blood ratta ton taking to 
blood to to blood chemistry reagent strip. Olspos* 
able structures can be providsd which would snap 
In place,' although a needle or capillary action 
would not be required in that to reagent strip 
would touch blood located on one's ^dn and ocm- 
msnce to process. The mode of operation would 
be tot as previously tiscusssd in pushing to 
system downw^ly-so1hS^"re&9SQ tifoe wcu5d 
apply upper pressure causing a reagent strip to 
come into contact with to b!cod. Wh2e a8 of to 
praams embodiments have illustrated to blood 
Homing to to chemfcal sensing reagent strip, the 
alternative embodiment can tabs to reagent strip 
to to blood, such as by having the reagent sSrip 
pos ifi o n &d on a lower portion of to disposable 
probe. His permutations of cftstor to btood is 
taken to to reagent strip or to reagent strip is 
taken to blood, is iEustrated in HQ. 18 in a flow 
chart diagram. The teachings of the present inven- 
tion can be expanded such as by having the probe 
irccSuds structure for first pricking end bringing 
Wood from bs&w tits shin to the surface of the 
skin, and ton having stricture for moving to 
reagent strip to the bScod on the surface of the s£dn 
for subsequent transfer of the reagent sSrip to the 

RG. 18 fflustraies to flow chart of the blood or 
liquid flow in to system. The psrmutEthjns are 
outlined in the figure. ArcoSh^ permutst&n is wis- 
hing acta) which can occur where the blood or 
liquid & delivered to to chemistry by wtc&ng 
action or by other processes such as vacuum ac- 
tion, capaiary action, natural tea, absorption, or 
sny other flow or tran^ort process* 


DESCRIPTION OF MEASUREMENT SYSTEM 
WITH DISPOSABLE DIAGNOSTIC POGWT UWIT 

RG. 19 illustrates a perspective view of an 

s embedment of a measurement system 800 of to 
pressnt invention, irtcfiutSng a sltdable cS^tossble 
tiegnostic point unit 602, as Eater dsscrtod. The 
hou^ng 803 is rectangular so as to conveniently 
accommo&te flat pacft ICs such as memory. Pre- 

ro ferred dimensions are 130mm tength by 24mm 
width by 12mm depth providing a poclcet profile by 
way of example. A battery housing 604 frictfonally 
and electrically engages on to top of housing 803, 
such as by a step fit, aRhough other engaging 

rs structures can be utilized A cap 805 carrying a 
pectet dtp 805a engsges into to tottery housing. 
A LED display 608 displays to measured quantity, 
such as glucose. A sliding door 808 in opposing 
grooves 608a and 6G&> actuates to electronics, as 

so well as coctdng a hammer mechanism, as &ter 
described. An actuating button 810 releases to 
hammer mechanten thereby actuating to lance, 
as later described. A protective cover approximat- 
ing to size and sittps of point 602 slides into 

a opposing point receiving channels 611a and 811b 
when a diagnostic point 602 is not inserted into to 
channel. LED source 812 and photodtotfs sensor 
814 posta in to housing, as illustrated in FIG; 
20. ami corresponds to to e&ctrtcal circuitry of 

so FIG* 5. SSding door 60S activates to steal switch 
103 of RG. 5. 

RGL 20 fflustrates a sectional vies? of tha dis- 
posable diagnostic point unit 602 for to system of 
RG. 10. The point 802 includes a housing 830, an 

ss ops que top cover 632, and an opaque bottom 
oover 634. A hsnmer aperture hole 636 is dis- 
posed opposite of wictt aperture hole 638. A fence 
840 with a point 842 and including a spring mem- 
ber 844 secures at one end to the housing 648. 

40 Wick mssnbsr 648, as later described in detaB, 
mounts between members 632 and 834 and within 
housing members 830a and 630b. The wick 848 
transports by witidrtg action blood or liquid from 
the lance 840 to a reagent atrip &£0 protected by a 

49 transparent plastic cover 652 where LED 812 and 
phototrands&r 814 m assure readings to be pro- 
cessed by internal microprocessor circuitry, & 
shown in FIG. 5* Optional foil covers 854 and 658 
with peel off adhesive can be appBsd to to top 

so artdfor bottom covers 832 and 634 providing steril- 
ity for to lance 840. ASso, to tricking material 
member 648 can provide sterility protection to the 
lance by not having an aperture hole in to material 
where to material would be a solid piece or ma- 
ss teriaL The wick aperture 8% which is optional, and 
cover sp&ture 657 position over to finger in this 
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example for taking a blood sample for determining 
glucose levels as lustrated in the figure, h the 
aftemafive, to apertures could position over an 
other article for a quantitative analysis, such as a 
grape, an animal, a solution in an Industrial sotting, 5 
etc 

FKL 21 Illustrates an end view In partial cross 
section of the Diagnostic point unit 602 where afl 
numerals correspond to frose elements previously 
described The opposing channel members 658a 10 
and 658b provide for Insertion Into channel recep- 
tors 611a and 61 1d and the lower recess area of 
the rectangular housing 603. 

R6S. 228 and 22b are a system performance 
chart of events corresponding to the graphics of rs 
RG.3. 

MODE OF OPERATION 

The disposable diagnostic point unit provides as 
for personal hygiene and an infection banter, fin 
that the only part touching the patient is the wick 
portion of the diagnostic irft 602. The wick portion 
can be stsdEzed prior to usage and protected by at 
least one not two foil covers 654 and &6 wfth a 
peel off adhesive*. The d b nen ai o na of the wfck 
material, "85*weH' as the wick material itself, are 
chosen such as to transfer a minimal amount of 
fluid from to skin puncturing lance 640 to the 
reagent material 650. The reagent material 650 Is so 
of such a minimal size so as to provide a sufficient 
photDdkx te ERurnmatton, as well as viewing area. 
The lance 640 Is driven by a hammer cocking 
mechanism, such as those previously described in 
FIGS. 4, 6, 7, 8, or 9, to a penetrable depth which 36 
can Include two settings, one for a child and one 
lor an adult The specific sotting requires deiberate 
action by an individual. The medical system Hseff 
is rectangular in cross-section and fig)* fight for 
accurate photodode viewing. The battery housing 40 
604 provides easy replacement of the batteries 
without even requiring any tools whatsoever. 

The sSblng door 608 of the diagnostic point 
unit provides for 1. Insertion and removal of either 
a protective cover or the di s p osable diagnostic 45 
* point unit; 2. cocking of to hammer mechanism; 
and 3> activation and setting of the electronics 
including providing: a) power on condition, b) auto* 
mafic calibration of the electronics, c) a provision 
for an audfo beep fiwifi an aco usC c pfazo etetbLal 60 
transducer as Bustrated in R& 5, and d) a visual 
display of a power on condffion cor resp onding to 
graphics on the side of the system, as Qbstrated in 
R8.2. 


The relevant graphics, as wel as the event, 
audio beeps and visual cfisptay are further de- 
scribed in RGS. 22a and 22b with respect to the 
operation of to medcat system a measurement 
system which are synonymous, and each providmg 
a readout of qraffiy of a specie quaEy which Is 
to be measured* 

Wtmtoriamnwmectaru^ 
string door, to push button provides for ro t omlng 
of to hammer and driving of to lance into the 
finger once a deposable dtegnostic point unft 602 
has been inserted into to channels 611a and 611b 
and pos it ioned into place. The protective cover 
must be removed, to sSdtog door moved down- 
wardly and then upwardly to cock the hammer, as 
wed as activate to electrical circuitry for sef* 
caftrafion as weO as measurement and subse- 
quent insertion of a deposable irft for provfcfng for 
release of to hammer cocking mech ani sm which 
totter activates to electronics out of to cafibra* 
fion mode into to sensing mode for photocfode 
viewing and subsequent computation of to char- 
acteristics of the material. 

Previously, to electronics has provided for 
self-caiibrafion through measurement of a predefin- 
ed color standard, as wefl as a battery check. After 
read out is provided of to quantity.* such* as to 
gtuo ose level, a button can be pushed to provide 
to previous lonolngs The medical system of 
FK3& 19-21 provide for sfidabte action of tods* 
posabte e Sa gnosti c point unft 602 into a channel 
s fidabte action of a siding door 806 for the ac- 
tuation of to electronics, as weO as cocking of the 
hammer, and a push buton 610 action for act u ation 
of the hammer. 

"rtie wicking unft 648 can include to adhesive- 
back fbO which staWRyes the enzyme In the 
reagent The wick 648 can also act as a steriity 
banter. The wick can be embedded into & capttey 
tunnel which operates under an absorption prino* 
pie. The lance 640, which connects into the hous- 
ing 630, wffl include a spring action which is da* 
pendent upon to spring modulus of the lance or 
needle, which includes a right angle or other an- 
gular bend between to spring arm and to point 
The wicking material 648 win be adjacent to pick 
up and transporting of to blood tram to lance 640 
or noorjo to ine reagent strip oau. wrote uie wick 
648 has been di sclos ed as having an apertwe 638. 
depending upon to type of specific wicking ma* 
tertala ft may not be necessary to have an aperture 
in the material as the lance 640 or needle could 
pwcture through to wick 640. 
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RQS. 22a end 22b illustrate a flow chart includ- 
ing corresponding column entfta to graphics of 
RG. 2; omtiz audio beeps, as wail & visual 
displays corresponding to the electronics of Fte. 5; 
aid ths duration, as wdl & appBcaiion notes. Tha 
events, as well as the disp&y duration end eppfica- 
•fion notes, are explanatory in operation of the 
medical system or measurement system. The sys- 
tem performance chart provides for operations* 
events of the system. 

Rnefly, the wtdcirtg action can tews a dual 
purpose in that the wide materia) can provide a 
liter msdk tor se p ara t in g components of a Gqidd 
or fluid, In addition to besng a steriBty terrier for a 
steriSzed nssdEs or fence. One sued eotemple c$ the 
widdng material ec&tg as a fitohtg media may be 
where the widring material sfrpwatse certain com- 
ponents of the blood from other components of the 
blood, by way of 6Kamp£e and for purposes of 
UhistraSon end not to be construed as DrnMng of 
the pTeeent material. The weddng material can 
serve more tten one purpose, such as uicidng for 
transporting of fluid to chentisSry such &s a reagent 
strip, but also can serve as a filter, as waD as a 
sterfSty bgnier. 

€&fo@ 

1. Hemfcfceld pccfeste&e measurement system for 
ewtractton and analysis of a liquid in a body, com- 
pieing: 

& rectangular poctatafttet housing member in- 
cluding: spring sstusfed hsmmer fftsans, opto! 
msssurcrvi&ni msans indudirtg a Eight source a 
Ogfrt sensor for messjring Dght emsrcfing from 
s&3d siurce std ift&dffied by a regent hsving tzi 
optica) characteristic responsive to the compo- 
nent of the E$uld to be measured when in con- 
tact w3th the Squid to dsv^op an electrical signs! 
re^ransiwa to a cotor ctetnge cJ ssdd restgent end 
therefore also the component to be measured, 
d&p&y means rs^ionsve to sdd electrics! sg- 
rml to provide a visual readout representative of 
the anaJyds, and dmrns3 means for removefcty 
raving a <0sposstta dlagnosSc unit; and, 


taeen said lance means and said reagent means 
for transporting fluid flowing from within the body 
to &ld reagent mesis. 

a 2. System accoitfng to delm 1 further comprfs- 
ing cocteng msans for sdd hammer means. 

3. System according to claim 1 further induding 
msans for releasing said tanrner means. 

10 

4. System according to claim 1 wherein said 
wide msans is positioned to be penetrated by 
sstf tame msans when s£d lance means is 
struck by said hammsr means. 

75 

5. System acconfing to daim 1 wherein said 
wick roans sefectivefy transports components of 
ssid fluid and provides a filtering action between 
the body and resQsnL 

2D 

8* System aooonSng to daim 1 wherein: 

a. said reagent means includes transparent sup- 
port means for ma!ntsirting said reagent means 

m in contest wish ss3d wick ntsans; and, 

b. the Oght emena&ig from &$d Bght K&trce and 
1 modified by a color change of sdd recgent pass* 

ing through said transparent support mesns. 

7. Disposable <5egnosiic unit for use with a 
hand-held portable measurement system which 
extracts end analyses a component of a Eqidd 
wOTn a body, comprising: 

a. a housing wfth tsbs for engsgJr^ channels in 
tho housing of the portsble nneasursment sys- 
tem; 

cq bu reagent masts harfng an optica diaracteristic 
re^on^e to the component of the liquid to be 
mo&sured; 

c spring mounted Isnce means portioned to be 
<$ actuated by an element in the housing of the 
pcitsbis measurement system to pierce the 
body to dlow fluid to fDow from therein; and 


b. cfi^Htsabie disgnosfiic unit Ertduding: a hou^ng 
member with opposing tabs for tft^ging in &£d ss 
chanrcs) means, resgsnt means having a color 
opticsi d@rcc8isris@c response to the compo- 
nent of the fiqud to be measured, firing moun- 
ted lance means positioned to be sSrudc by ^Jd 
h^nmer rrtssns mtd pierce the body to aDoc? & 
tb&l to flow from thereto, and wtcfc ?neans bs- 


d* wtdt means between sa£d bnoe means and 
s^id reagent msans for trensporting fluid flowing 
from within the body to sssd re&gsnt me&is. 

8. Diagnostic unit according to ddm 7 wherein 
said wide me@ts selectively transports compo- 
nents of the ftukJ end provides a filtering action 
between the body and said reagent 
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9. OSagnosSc unit according Id claim 7 wherein 
said reagent means includes transparent support 
means for maintaining said reagent means in 
contact wfth said wick means. 

10. Disposable stenTe gagnesSc unftfer sSdabte 
engagement onto a pocketable medical dagnos- 
fic system tor sensing glucose in blood, said unit 
comprising. 

a. sfldabfe substantiaiy rectangular housing far 
siding onto a rectangular housing member of a 
podoelable medical Diagnostic systBm, inducing 
a puncturing hole and a reagent hole, said holes 
in a bottom plate of said unit; 


b» springy puncturing needte means supported in 
one portion of said housing for being pushed 
through said puntiurmg hols and into an todMd* 
uafssfcm; 

5 

c. reagent means supported in an other portion 
of said housing and about said reagent hole; 

d means for transporting btood from said in- 
fo dviduaTs skm to said reagent means; and . 

e. window means in said housing and above said 
reagent means tor rearing a change of said 
reagent means ttereby indcafing glucose level 
is to an MMduaTs blood. 
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FIG. 6 
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